Regulation of brain water and electrolyte contents: the opposite actions of central vasopressin and atrial natriuretic factor (ANF).
Considerable evidence indicates that regulation of the ionic environment of the brain is coordinated by a central neuroendocrine system capable of affecting the capillary endothelium, the choroid plexus, and the astroglia. All three cell groups are responsible for precise control of brain volume through adjustment of cell water and electrolyte content. With these considerations in mind, we have attempted to elucidate the possible involvement of the central vasopressin (AVP) and atrial natriuretic factor (ANF) systems in the regulation of the water and ion homeostasis of the brain tissue of rats: Vasopressin-positive vascular connections, investigated by immuno-electronhistochemistry, were found in close or direct contact with brain microvessels. Central administration of AVP (125 ng) or DDAVP (0.5 micrograms), with or without an accompanying water load, brought about a 1-1.3% water accumulation. Brain oedema caused by experimental subarachnoid haemorrhage had a different course in Wistar and Brattleboro DI rats, the latter being unable to synthetize AVP. These findings suggest that the centrally released AVP leads to brain water accumulation by increasing the water permeability of capillaries, and may facilitate the production of brain oedema in various pathological conditions. On the other hand, central administration of synthetic rat ANF (2 micrograms) prevented the water accumulation elicited in rat brain by systemic hypoosmolar fluid load, and led to a significant sodium loss from the nervous tissue by altering the capillary sodium permeability. The better understanding of these hormone receptors and their manipulations have exciting clinical implications.